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Hetch Hetchy Water System

• Completed in 1934
• 167-mile, gravity-driven system
• Network of dams, reservoirs, tunnels, pump stations,

aqueducts and pipelines
• Collects Tuolumne River runoff near Yosemite Valley



SFPUC Regional Water System



Supplies and Demands

• In 2000-2001, system delivered 260 mgd
• Regional system: Customers in San Francisco and 29

wholesale buyers
• System supplies water to San Francisco, Santa Clara

and Alameda Counties
• 85% was Hetch Hetchy water and 15% was from local

sources
• San Francisco uses about one-third of SFPUC water
• 18 of 29 wholesale customers are wholly dependent on

SFPUC water, and another 3 are at least 75%
dependent



Strains to the System

• Limited capacity, age and vulnerability to catastrophe
• Hetch Hetchy’s major components are over 50 years old

– Some, including Crystal Springs and San Andreas Dam, pre-
date Hetch Hetchy back to the 1870s

– Facilities of most concern were built in 1920s and 1930s
• System crosses at least 5 active faults

– San Andreas, Hayward, Calaveras, Greenville, Great Valley
Fault Zone

– Major earthquake on at least one of these faults is 70% likely by
2030

• Focus on earthquake impacts
• Also briefly consider drought risk



Economics of Earthquake Risk

• Characterize Underlying Risks
• Understand System Implications -- What will Fail?
• Consequences for Water Supplies
• Impacts by Customer Class
• Incremental Fire Damage
• Totals



Scenarios

• 7.9 Earthquake on San Andreas Fault
– Most critical pipelines, tunnels, pumping stations from Newark

west and north up the Peninsula are assumed to fail
– Peninsula and city customers are shut off from Hetch Hetchy

system, as are South Bay customers west of Milpitas
– Pressure drops in the gravity-driven system, making it difficult to

move stored supplies
– Leaks systemwide exacerbate the pressure problem
– Intertie with SCVWD may not be operational -- assume it is not a

reliable source of supply



Scenarios

• 7.1 Earthquake on Hayward Fault
– San Antonio Pump Station and Sunol Valley Water Treatment

Plant are damaged; Alameda Siphons fail; Irvington Tunnel west
portal collapses; Bay Division Pipelines rupture

– Pressure drops again
– South Bay customers served by turnouts from BDPLs are

dependent on local storage; Peninsula and SF systems are
operational but cut off from upstream Hetch Hetchy supplies

– Harry Tracy Treatment Plant is ramped up -- enough to serve
Peninsula and SF, but not enough if the BDPLs are damaged;
South Bay customers would receive at most 50% of demand

– SCVWD and Milpitas intertie could sustain direct damage



Implications

• Some portion of SFPUC customers will experience a
complete loss of water supply

• Those customers that still receive water will experience
rationing during the repair and recovery period

• Divide agencies into customer groups: 6 for San
Andreas scenario, 4 for Hayward scenario



Outages: San Andreas



Outages: Hayward



Residential Sector Losses

• Damages measured as WTP to avoid a reduction/break
in service

• Wide variation in water use in Bay Area
– 50 gcd in East Palo Alto; 321 gcd in Purissima Hills
– Reflects differences in outdoor use
– In turn related to income, weather, other factors

• High WTP for basic sanitation, less for other uses



Residential Customer Loss Curve



Residential Losses: San Andreas



Residential Losses: Hayward



Business Losses

• Interviews with commercial water users suggest two major impacts
of service disruption:
– Health and safety
– Plant operations

• Cooling (air conditioning, labs, servers, water cooled equipment)
• Direct input to production (bottling)

– Intel uses in excess of 1 mgd at its Santa Clara fab, nearly all Hetch
Hetchy water

– New United Motors Manufacturing, Inc. (NUMMI) plant in Fremont is
designed to use Hetch Hetchy water

– Roche Pharmaceuticals uses 2mgm at its Palo Alto research lab
– 1 msf mall has 250,000 visitors per week and $1 million/day in sales



Baseline Economic Activity



Business Losses:
San Andreas Scenario



Business Losses:
Hayward Scenario



Fire Damage: San Andreas



Fire Damage: Hayward



Projected Losses



Drought Risk

• Most urban areas of California are vulnerable to drought
risk

• Current estimates indicate SFPUC customers could
experience up to 20% rationing

• Wide variation in water use and marginal values of water
• Indicates that  how shortage is allocated will be crucial
• Shortage-sharing and trading arrangements among

SFPUC customers



Some perspective…
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Supply Augmentation

• Little will to expand surface storage
• But other options exist

– Dry-year purchases from farmers
– Groundwater banking
– System interties

• Interesting question is to compare cost of 20% rationing
(conservation) with cost of bringing supplemental water
to region



Go Bears!


